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[#WE] Bay HitH % E A (fibronectin, Fn)7E i & 55463 B b 2 583 WSS S 7 B8
(extracellular signal-regulated kinase, ERK){g & 1% % 18 & 2 S 3 L 48 #8 (smooth muscle cell, SMC) [&] i
BEEARSNTTEERESL. Ak WE BB H M (B-glycerophosphate, B—GP) 4 41 i 5 1fL B
SMC 48, KA RT-PCR R M i B AR R R EF—8 4 & E F al(core binding factor al,
Cbfal ) & 45 % (osteocalcin, OC)F1 ALP #) mRNA 7K ¥ ; B i & ERK DA & Cbfal . F# AL o« ALz
% 5 (smooth muscle o actin, SM~c~actin) §1 F ¥ Al 22 alpha (smooth muscle 22 alpha, SM22a ) ) % (1 &
k. £R Fn{E#7T SMC MEMZARETERBEHESLHXNREYNRE, G :ALP.OC; il
THEESEPRLBEANERETF Chla-1 ERA; THET SMC EEREEH SM-a-actin 1
SM22a; %15 T ERK-MAPK {5 5 # S B, A ERK @B #1755 ,ALP 45 L £ .Cbfa-1 . #1 OC fy %5
TiR:&4% B ZEEKLRER,HE Bl ALP FHMGHBAMRS TR, &t SREH,Fnid
i ERK {§ S %@ BR (R #F i 2 SMC & # 54-4k W T2 4 1 B 451k .
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The research of the regutory role of fibrone in the process of vascular calcification
DING Hai—tao. Department of laboratory, Inner Mongolia Autonomous Region Hospital, Hohhot 010017, China

[Abstract] Objective To investigate if regulatory role of fibronectin (Fn) promotes vascular smooth
muscle cell (SMC) to differentiate into osteoblastic-like cell, therefore promote vascular calcification via the ex-
tracellular signal-regulated kinase (ERK) pathgway in the process of vascular calcification. Methods Beta—
glycerophosphate (B—GP) vitro induced vascular calcification model was constructed. The levels of osteoblast—
specific transcription factor core binding factor al (Cbfal), osteocalcin (OC) and alkaline phosphatase’s
(ALP) mRNA were detected by RT-PCR technology. Western Blot was utilized to examine protein expression Qf
extracellular signal- regulated kinase (ERK), Cbfal, vascular smooth muscle a actin (SM—a~—actin) and vascular
smooth muscle 22 alpha (SM-22a). Results Fn enhanced the phenotypic conversion of SMC. Fn promoted
expression of osteoblastic associated markers, including ALP, OC. Fn increased the expression of transcription
factor Cbfal that was essential for osteoblast-like differentiation. Fn reduced the activity of original SMC marker
portein SM—a~actin and SM 22a. Fn activated the ERK-MAPK signal transduction pathway, the expression of
ALP, calcium deposition, Chfal and OC lowered after using ERK pathway inhibitor. Integrin 1 blocker experi-
ments showed that blocking B1 made ALP activity and the level of calcium deposition declined. Conclusion
These findings seem to suggest that Fn enhanced vascular calcification by promoting the osteoblastic differentia-
tion of vascular SMC via ERK signal transduction pathway.
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S 1 L 48 B (smooth muscle cell, SMC) £ ¥ i, il
EHEMERDLEDRATIEAR, EnERESL
R EP  RENEAR . EMARSARYES 5%
L HSMC ENMSHREPREFEREM. ELUER
XFMESUIHEHSHR S, HREHRE L, SMC
HBRM R SMC EZFHBRERMERTRER
ERSUNT AT L EELRBREEHTREN

iR, # % EH (fibronectin, Fn){E 7 if 3 K B R HE
HMEZRHAG  HESKTHEROCERHEZEY,
REXFTHHMAREAL, BHELESLSER
BRAEAARHHE LSBT, EHEERPRERN
EOMmENEPHERARAELZHRERTHE
. B-B:M t i (B-glycerophosphate, B-GP) {4k 4%
5 & SMC 5L BB R B 5% i B 45 L WL 9 % A



..

MMER, ERHEAT ERFE 4 RMAHL
LE . AN T B-GP i S ks 5 b 40 i
%, M Fn % i1 % SMC &SNS E WA T, 5 E 4
£ Fn W SMC (R 5ME AL 8 P R R 48R AE 5 1%
FER

1 #REFE

11 KA FsE DMEM 4iffusE % BB H M
1 BB B %28 Gibco BRL A #]; M4 MLiF
(FBS) WL £ 4 £ B W9 5 % B Hyclone A ] ;B-H
WB R ALP R & W H % H Sigma 2 7 ;
PD98059.U0126 ¥ 5 3 [ CST 2+ &) ; BBk B L 40
KisME 58758 (phosphorylated exiracellular sig-
nal-regulated protein kinase, pERK) & ALP #Ri2 1L ¥
$i/M R 1gG 9 B % E Santa Cruz 24 ¥] ; Anti-integrin
B g B Merk—Calbiochem; ¥ %% 3-8 & % 8 X M
(RT-PCR)RAEW A EEYAF ; HARXAY N
B, A BRI OERR, SRR, R
m)#¥# B Corning~Costar 23 &) o

1.2 F¥

121 HSERMALAIE HKESN 1 mg/ml & Fn
i PBS WM B T BRI E B HET 6 om® K935
RO, FHASESIE, HFRTHEEFHSP
24h, B G RISHA Fn R E, FIREE-R
s A 120 3k BEE )/6 B Sy B4 S T ARG Fn VR, KUK
il 2 =4 5~30 pglem® B9 R 5 R E I FERY,
122 MEEFSENESHEL EREE 150
EEMEMESD KR (WaItRKELRAIMH ¥
) 25| FALFT, AR B ek o R AR B
Ehk SMC, LR AN 3~8 R, F£1CH0 e e Fi
FrnBENERLA, FARMBESERERATL
EF W (& 15% FBS.100 U/ml & & & 1 100 g/ml &%
BEE, B 10 mmol/L B-H il BERR M), REHER
RAEHRIIEER), BId B 1 K, LREF
BRI BRE R #H1T o

123 4B KO (Alizarin RedS) $e8 1k
SMC f PBS ¥ 3 WKJG, F# i e % ) 4% b 1 i
FEIREE 45 min, BEEEH BBWKE3 K, 2
K 5 min, N A 2% Alizarin Red S ¥ 5 min, 5 T
2 R OaMBaamETREKET,

124 HERSVANE EidERER+PHSIER
EEBRENBEE., & LR SMC 35 % ot 8]
&, PBS #t 3 ¥k, B A 0.6 mol/L HCl i 45 24 h,, #K
£ HCl i, B0 BR B B R T R 0E 7 (AAS) I
EESE, BTHHAMA PBS ¥ 3 K,0.1 mol/L
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NaOH/0.1% SDS i 4M, A Lowry %1 40 B R %
BRPEARSE. BHAEREARER 1,
1.2.5 ALPEMEME ALP MR 2 R0 M
BE, ¥ bRk SMC 45 € rf 8] f5 , Al PBS
¥ 3 %, FEH 1% Triton X-100/0.9% NaCl 4 C 3
R AAAR | ho B0 B 200 wl EIE L I AR 37 Ca9 1
ml REREGEW (S of MR B KY % 0.5 ml)
o1, 7€ 37 C/R S 30 min, i A 12 pl 1 mol/L NaOH 4
1E R, AR5 T E 405 nm BIRJERE . DAXT RN A By
KR VERRUE R £2 B 18 ALP &1 . R A Lowry B
MARNRETEARSE AP FHEREORE
H—4k.
126 BEARENE AEQRZEEERE Fn
XF SMC = 4 Bl 4= 2 85 1 5 (extracellular signal-
regulated kinase, ERK) BB L F9 B 1, LA LB 40 B
HFREEREF—BEGHET al (core binding
factor al,Cbfal ) SMC EE M EZHEBHEEN o
AL %0 % 5 (smooth muscle a actin, SM—a—actin) 1 ¥
¥ WL 22 alpha(smooth muscle 22 alpha , SM22a),
1.2.7 SMC % RNA @ 4155 RNA MK
FE i Gibeo /4 T IR ALAY trizol B T, W& 1:100
B HRE G 60 OD 260 it B IR E , [RIBt 2R
¥ 51 OD 280, #i4E OD 260/0D 280 f4it RNA #
afifF . RNA 45 OD 260/0D 80 {4 1.8, 0 RHE &
HESE, RHAF RO TR,

RNA % B (pg/ml)=[ (B % & )x (40 pg/ml OD 260) ]x
(B f & OD 260)
1.2.8 A3 & PCR(real time-PCR) 4317  1E
B BB AR & 19 Cbfal & 45 & (osteocalcin, OC)
1 ALP 49 mRNA 7K Fi@ it RT-PCR R %E .
129 BARPIKHEWELE Anti-integrin B1 HIfH
FAVREE R 1 pg/ml, A5 FFAARSE 3 R (AR
FEINFHMA, SR 3dHRMA 1K, EMA 3
W, FELS 12d fE ALP [EHEMSTIHE,
13 Zit¥i®E BRERNELIRERLER
1R, HEILLERARN B RAERESTE
A, P<0.05 RREFAZITFEL,
2 &8
2.1 Fn{estim SMC SEWHIERRGLEER

£ Alizarin Red S 25 7] I . %t B4 {73 2 88 SMC
SN BTN, FRBEAGE T BR(E
1A), HEB-GPEFHBAE 11 X A ILYE
AT (B 1B), FHEAG T RASHETHERN

HEA LI ¥ X (P<0.05,/ 1C), BMEER
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7 BEETIEMEESLERORE
#:7A: i Anti-integrin B1 (1pg/ml) fE F )5 5 iU BUAT B E 5 7B : An-

ti—integrin B1(1pg/ml)¥E R ALP &£ T

% G 8RS 38 LS {2 72 # , Chfa-1 BIRIBH
FiE XU NS SRS Chfa-1 REREE
BEENANIEMR. RITHARE R LR Cbfa-1,
ALP R OC IR ZEHWERE T . A CTHMWHEXHR
AT LR R R, Chfa-1 ERNHRABRT,E
KR SIE# T TS L X E£E ALP & OC iy
FiE, NTRESL, R, REHBERER,E
Fn fERZ 5 ,SMC A MR EHEE B SM-a-actin
1 SM22a By X TR, IE#H SMC mik4aE k8, B
# SM-a-actin 1 SM22a % 5 HEEH XM EH
BROMERET MRERARERRELE KEAE
HERBEEL TR EAXHEREIETX—H.
W=, AUEN In SHESLBEXHRS,
FEASER—EEARRITE, AHREGREY
ESENFNESESERTRAERTREER
RIS (B IR A MR MIESE, TH /ENHH
B EREERED, BAERERNGIRNESERE
BELLER, Fn SZERESRTHREARRIN
BHEFRED, BEUENFRLER T #H,MAPK
BRERIBHASMESESFRBHZILK, 4K
NERSESEERAMIENTHEATEEFRR
BIFE RN, e R T m B E AR RE LI RE
B ,ERK-MAPK # 2R FEMNFESEFER". &

EBRNESL , e R E LRyt B P ERK B§
ML B THE N MAPK EXESES. A&
i, Fn 54 aME/E AR T &S MAPK #2002
— MRS RE, BERNFH MAPK 122
Fn (@ AUMUKS B 0115 S 15 S8 2. B, Fo {232
% SMC 434 % T 8 i i3 8 & K -ERK-MAPK &%,
ABRELKEES BR Fn BEL5IR ERK Be ML,
f#f1 T ERK f& S5 p 40 1 77 PD98059 &, #HKH)
FALTEHR ALP, F5UiRL Chfa-1 F1 OC By RAHF
B, XAB—4fHEIWEH Fn L2 EL ERK-
MAPK {551 S B K IR R, 28520 SMC
BRENESEZRATHEBRLREREH A
BT Fn 5SRAERNEATE, MK ALP EHEMS
MBS TR, XITHRESRERX—SRFRATS
Fn Z&&#BEShARIMEEARAKIER.
it, AL MAPK 5 Chfa-1 B3% RH#4T T B,
Xiao %I B L5RIE M, AR B A RK TSR
& ,MAPK {55 & S8 A # Cbfa—1 RiK, £X
ERK WM&l LWt LM, Mk T ERK BRI X
MBI 15 E )T , Chfa—1 B RX TR, X &R LH Cbfa-
1 ISR T MAPK (55382, WEZNAF
EEEHFVMHEXR, SR BCEME B BE,
MAPK 2% B % Cbfa-1 R EEHAEM KRERE, T
it - S LRHEIE,

BZ, AXHHRERER o il 2 0 g
SMC (5 /B R 40 L 3 L AR it 454K , X AR fE £ 8]
RESMAMEREEAS RN FHOHRA MAPK 5
SEGEBREEM, BidX Kk FEHE ERK B
BiLiEE T Cbfa-1 %3k, BEJF Cbfa~1 fENHE %
AHETRETSEAHXMERRRE, Wi
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